Why Proteomics Better Than Genomics :
Proteomics gives a much better understanding of an organism than genomics. First, the level of transcription of a gene gives only a rough estimate of its level of expression into a protein.
An mRNA produced in abundance may be degraded rapidly or translated inefficiently, resulting in a small amount of protein. Second, as mentioned above many proteins experience post -translational modifications that profoundly affect their activities; for example some proteins are not active until they become phosphorylated. Methods such as phosphoproteomics and glycoproteomics are used to study post-translational modifications. Third, many transcripts give rise to more than one protein, through alternative splicing or alternative post-translational modifications. Fourth, many proteins form complexes with other proteins or RNA molecules, and only function in the presence of these other molecules. Finally, protein degradation rate plays an important role in protein content.
Proteins are separated in two sequential steps according to isoelectric point and molecular weight. A singular advantage of this approach is that differentially posttranslationally modified forms of the same protein can be separated.
Types of Proteomics :
Protein expression, or the quantitative measurement of the global levels of proteins, may still be done with twodimensional gels. However, mass spectrometry has been incorporated to increase sensitivity, specificity and to provide results in a high-throughput format. A variety of platforms are available to conduct protein expression studies. The study of protein-protein interactions has been revolutionized by the 3 development of protein microarrays. Fig 1. shows the sequence flow chart to illustrate the major steps from fractionated proteins, about to be separated and, ultimately, the determination of sequence analysis. Along scientists focusing on the periodontium.
Structural Proteomics :
Structural proteomics includes the identification of all the proteins on a genome-wide scale, determining their structurefunction relationships, and describing three-dimensional structures of the proteins. Structural genomics attempts to map the total repertoire of protein folds in the hope of providing three-dimensional images for all proteins in an organism and to infer protein functions. 
Interaction and Functional Proteomics :
The functions of biological systems are dependent on interactions between their components. These interactions are ultimately determined by genetic elements and selection processes. The sequencing of complete genomes provides information on the proteins responsible for cellular regulation, but it does not indicate the function of proteins or how they are assembled into the molecular machines and functional networks that regulate cell behavior.
The regulation of cell metabolism involves protein interaction domains which regulate the association of polypeptides with each other and with phospholipids, small molecules, or nucleic acids. Several large-scale proteomics technologies have been developed to generate comprehensive, cellular protein-protein interaction maps.
Proteomics and Dentistry :
The two primary areas which dental proteomics have really shown are salivary diagnostics i.e. oral fluid diagnostics or oral fluid biomarkers and proteomics of bone and enamel 4 structures, especially dental enamel.
Human saliva contains proteins that can be informative for disease detection and surveillance of oral health.
Comprehensive analysis and identification of the proteomic contents in human whole and ductal saliva is a necessary first step toward the discovery of saliva protein markers for human disease detection in particular for oral cancer and Sjogren's 5, 6 syndrome.
Specific salivary proteomic biomarkers have been identified for three key features, namely the pathogenic processinflammation, collagen degradation and bone turnover. Recently, by using proteomic approach, a reference proteome map of human whole saliva allowing for the resolution of greater than 200 protein spots in a single two-dimensional polyacrylamide gel was deduced. Fifty-four protein spots, comprised of 26 different proteins, were identified using Nterminal sequencing, mass spectrometry, and/or computer matching with protein database. Ten proteins, whose levels were significantly different when bleeding had occurred in the oral cavity, were isolated. These 10 proteins include -1-antitrypsin, apolipoprotein A-I, cystatin A, SA, SA-III, and SN, enolase I, hemoglobin chain, thioredoxinperoxiredoxin B, as well as a prolactin-inducible protein. The proteomic approach identifies candidates from human whole saliva that 7 may prove to be of diagnostic and therapeutic significance.
Proteomics and Periodontics :
Periodontal ligament fibroblast protein expression has been studied using immunological methods, although this technique is limited to previously identified proteins for which specific antibodies are available. A total of 117 proteins have been identified from PDL fibroblasts which can serve as a reference map for future clinical studies as well as basic 8 research.
Periodontal Pathogens :
Periodontal diseases are still worldwide human ailments, resulting in a high level of morbidity and an economic burden to the society. Proteomics offers a new approach to the understanding of holistic changes occurring as oral microorganisms adapt to environmental change within their habitats in the mouth. Porphyromonas gingivalis is a periodontal pathogen, is known to undergo a transition from its commensal status in healthy individuals to a highly invasive intracellular pathogen in human patients suffering from periodontal disease. Extensive proteomic research is • Whole cell quantitative proteomics, along with mutant construction and analysis were conducted to investigate how P. Gingivalis adapts to species community. The results have confirmed that some 403 proteins were down regulated and 89 proteins were upregulated. The proteins such as HmuR which is up-regulated can be 9 necessary for community structure.
• Whole-cell proteomic analyses were conducted to investigate the changes from an extracellular to intracellular lifestyle for Porphyromonas gingivalis and found that a total of 385 proteins were over expressed in 10 internalised P. gingivalis relative to controls.
• Hendrickson EL at al found that there is shift in the production of cytotoxic fatty acids by intracellular P. Gingivalis, which suggests that the interior of host cells provides a more energy rich environment compared to 11 the extracellular milieu.
• Yoshimura M et al carried out a similar study on proteome analysis of P. Gingivalis which was placed in subcutaneous chamber of mice showed that PG1385 12 protein is involved in the virulence of these bacteria.
The results of these studies suggest that adaptation to an epithelial cell environment induces a major shift in the expressed proteome of the organism. Fusobacterium outer membrane proteins were detected.
Salivary proteomics for Periodontitis

Proteomics And Stem Cell Research:
Large scale mesenchymal stem (MSC) cell proteome analyses have been emphasized in recent MSC research. A review by Hye Won park presents an expandable list of MSC proteins which will function as a starting point for the generation of a comprehensive reference map of their proteome. This proteomic and transcriptomic analyses may allow us to obtain new and hopefully fundamental insights into the protein expression, regulation, and cellular biology of 9 MSC.
The Future Of Proteomics : Customized Drugs :
One of the most promising developments to come from the study of human genes and proteins has been the identification of potential new drugs for the treatment of disease. This relies on genome and proteome information to identify proteins associated with a disease, which computer software can then use as targets for new drugs. For example, if a certain protein is implicated in a disease, its 3D structure provides the information to design drugs to interfere with the action of the protein. A molecule that fits the active site of an enzyme, but cannot be released by the enzyme, will inactivate the enzyme. This is the basis of new drug-discovery tools, which aim to find new drugs to inactivate proteins involved in disease. As genetic differences among individuals are found, researchers expect to use these techniques to develop personalized drugs that are more effective for the individual.
Development of Biomarkers :
The two main research frontiers for application of proteomics in dentistry are salivary diagnostics, or oral fluid biomarkers, and proteomics of bone and enamel. be one of the most effective protein targets for killing HIV.
Limitation:
As protein expression and post-translational modifications are dynamic processes, particularly in the periodontium, identification and quantification of proteins alone are not sufficient to understand functional changes. New technologies will be needed to enable combinations of metabolic labeling and identification as well as quantification and measurement of synthesis rates. Also Proteomics experiments conducted in one laboratory are not easily reproduced in another.
Conclusion :
The use of proteomics and gene expression will advance the diagnosis and treatment of various oral pathological conditions. Advances in tissue engineering, drug delivery, gene therapy and biopharmaceuticals will present new therapeutic opportunities. However, its application into the field of dentistry depends on how best oral health care practitioners will incorporate this into their practice as it requires a thorough knowledge of human genetics and application of new diagnostic and therapeutic technologies.
